Matrine inhibits breast cancer growth via miR-21/PTEN/Akt pathway in MCF-7 cells.
Matrine is one of the major alkaloids extracted from Sophora flavescens and has been used clinically for breast cancer with notable therapeutic efficacy in China. However, the mechanisms are still largely unknown. Cell viability was analyzed by MTT assay. After MCF-7 cells were treated with matrine for 48h, apoptosis was detected by flow cytometry, TUNEL assay and transmission electron microscopy, and the cell cycle distribution was also analyzed by flow cytometry. Further, the expression of PTEN, pAkt, Akt, pBad, Bad, p21(/WAF1/CIP1), and p27(/KIP1) was determined by Western blot. Changes of miR-21 level were quantified by real-time RT-PCR. After miR-21 was transfected in MCF-7 cells, PTEN protein level was measured by Western blot. Matrine inhibited MCF-7 cell growth in a concentration-and time-dependent manner, by inducing apoptosis and cell cycle arrest at G(1)/S phase. Matrine up-regulated PTEN by downregulating miR-21 which in turn dephosphorylated Akt, resulting in accumulation of Bad, p21(/WAF1/CIP1) and p27(/KIP1). Our study unraveled, for the first time, the ability of matrine to suppress breast cancer growth and elucidated the miR-21/PTEN/Akt pathway as a signaling mechanism for the anti-cancer action of matrine. Our findings also reinforce the notion that miRNAs can act as mediators of the therapeutic efficacy of natural medicines.